The differential appearance of neurofilament triplet polypeptides in the developing rat optic nerve.
The ontogenetic appearance of the individual triplet polypeptides that comprise mammalian neurofilaments was studied in the developing rat optic nerve. Triton-insoluble cytoskeletal preparations from the optic nerves of rats of postnatal ages 1 Day (P1), 6 days (P6), 10 days (P10), 20 days (P20), and 3 months (adult) were analyzed for protein composition by one and two-dimensional gel electrophoresis. Results indicate that at P1, both the 150- and 68-kDa neurofilament subunit proteins are present. The 200-kDa subunit first becomes discernible at P20, but, at this age, it is still present in considerably less quantity than in the adult. Immunocytochemical verification of the presence of neurofilament protein was accomplished by staining tissue sections with specific antibodies against the 150- and the 68-kDa neurofilament subunits using the peroxidase-antiperoxidase technique. Results of the morphological analyses have shown that neurofilaments are not present in quantity until P10, which coincides with the time when the 68-kDa subunit increases in quantity by one dimensional gel analysis. Thus, the 150- and 68-kDa subunits can be detected prior to the appearance of neurofilaments, and the 200-kDa protein is not observed until sometime later. The potential physiological significance of the differential subunit transport is discussed with respect to neuronal differentiation in the developing mammalian CNS.